Purpose Bladder cancer is one of the top five cancers diagnosed in the U.S. with a high recurrence rate, and also one of the most expensive cancers to treat over the life-course. However, there are few observational, prospective studies of bladder cancer survivors. Methods The Bladder Cancer Epidemiology, Wellness, and Lifestyle Study (Be-Well Study) is a National Cancer Institutefunded, multi-center prospective cohort study of non-muscle-invasive bladder cancer (NMIBC) patients (Stage Ta, T1, Tis) enrolled from the Kaiser Permanente Northern California (KPNC) and Southern California (KPSC) health care systems, with genotyping and biomarker assays performed at Roswell Park Comprehensive Cancer Center. The goal is to investigate diet and lifestyle factors in recurrence and progression of NMIBC, with genetic profiles considered, and to build a resource for future NMIBC studies. Results Recruitment began in February 2015. As of 30 June 2018, 1,281 patients completed the baseline interview (774 KPNC, 511 KPSC) with a recruitment rate of 54%, of whom 77% were male and 23% female, and 80% White, 6% Black, 8% Hispanic, 5% Asian, and 2% other race/ethnicity. Most patients were diagnosed with Ta (69%) or T1 (27%) tumors. Urine and blood specimens were collected from 67% and 73% of consented patients at baseline, respectively. To date, 599 and 261 patients have completed the 12-and 24-month follow-up questionnaires, respectively, with additional urine and saliva collection. Conclusions The Be-Well Study will be able to answer novel questions related to diet, other lifestyle, and genetic factors and their relationship to recurrence and progression among early-stage bladder cancer patients.
Introduction
In the U.S., bladder cancer is among the top five most common cancers, with an expected 81,190 newly diagnosed cases in 2018 and 17,240 deaths [1, 2] . It is also the most expensive cancer, per patient, from diagnosis to death [3] , due in part to its high rate of recurrence [4, 5] . Most cases (75%) are diagnosed as non-muscle-invasive bladder cancer (NMIBC), yet 70% of NMIBC typically recurs and 25% progresses to muscle-invasive disease [6, 7] . Established risk factors for bladder cancer encompass three general areas: genetic and molecular abnormalities (specific oncogenes and tumor suppressor genes), chemical or environmental exposures (primarily cigarette smoke), and chronic irritation (such as pelvic irradiation or indwelling catheters) [6, 7] .
However, research on risk factors that might influence bladder cancer prognosis and survival of NMIBC patients has been limited, especially in the context of a prospective study with sufficient sample size and follow-up time. Importantly, there is a lack of studies examining the impact on prognosis of patientspecific factors including lifestyle, genetics, and quality of life, and clinical care-related factors including treatment, surveillance, and cost [8] .
In 2015, the Bladder Cancer Epidemiology, Wellness, and Lifestyle Study (Be-Well Study) of newly diagnosed NMIBC patients was launched at Kaiser Permanente Northern California (KPNC) and Southern California (KPSC), two of the largest integrated health care systems in the U.S. Funded by the National Cancer Institute, the Be-Well Study is a prospective cohort study with 1,440 patients enrolled to date (projected 1,500 total patients), with a primary focus to examine diet and lifestyle factors and prognosis. Of particular interest is the consumption of cruciferous vegetables (CV) with their unique phytochemical isothiocyanate (ITC) exposure in relation to bladder cancer prognosis, and also considering the modifying effect of polymorphisms of ITC-metabolizing genes and interactions with treatment. Previously, in a small retrospective study of 239 NMIBC patients, we found that consumption of raw broccoli was associated with improved survival [9] . Based on our strong preclinical data, the hypothesis of Be-Well is that high intake of dietary ITCs may prevent disease recurrence and progression in NMIBC patients [10] [11] [12] [13] [14] .
In this paper, we describe the design of the Be-Well Study and characteristics of the cohort enrolled to date, as well as discuss possible future studies that can build upon this cohort.
Materials and methods

Study design
The Be-Well Study is a prospective cohort study of NMIBC patients, examining the role of nutritional, lifestyle, and genetic factors in bladder cancer treatment and outcomes (R01CA172855; Fig. 1 ) [15] . Patients are recruited from KPNC and KPSC, and data are collected at three timepoints post-diagnosis: baseline (mean time 2.9 months), 12 months, and 24 months. This includes lifestyle and nutritional factors via patient telephone interview, along with confirmed recurrence and progression status via medical record abstraction at 24 months post-diagnosis, given that the majority of recurrences occur within 24 months of diagnosis [6, 7] . In addition, blood, urine, and saliva are collected to provide accompanying genetic and biomarker data and are stored and analyzed at Roswell Park Comprehensive Cancer Center (Roswell Park). Human subjects' approval was obtained from KPNC, KPSC, and Roswell Park Institutional Review Boards, and all enrolled patients provided informed consent for biospecimen collection.
Clinical data on patients including diagnosis, treatment, and follow-up surveillance are available from KPNC and KPSC electronic data sources connected to the electronic health record (EHR) at each site. In addition, both sites have Surveillance, Epidemiology, and End Results-affiliated cancer registries with information on tumor characteristics at diagnosis.
Patient identification and enrollment
The eligibility criteria at the time of patient identification are at least 21 years of age, first diagnosis of NMIBC (stage Ta, Tis, T1), current KP member, alive, and not in hospice care. Exclusion criteria include previous bladder cancer, other cancers not including non-melanoma skin cancer diagnosed within 1 year of bladder cancer, and concurrent cancer diagnosis.
At KPNC, newly diagnosed NMIBC patients are first identified from automated daily scans of electronic pathology records using pre-selected Systematized Nomenclature of Medicine-Clinical Terms (SNOMED codes) indicative of malignant bladder cancer. At KPSC, newly diagnosed patients are first identified from electronic extraction of pathology reports using text string searches for "bladder" or "urothelial" on a semi-monthly schedule. After this initial identification of patients at both sites, study eligibility and evidence that patients have been notified of his/her diagnosis are assessed from medical record review. Next, the physician of record (the urologist) for each patient is contacted to ensure that there is no reason to not contact a patient for study recruitment. Recruitment materials are then mailed to the patient, followed by the first recruitment call to confirm eligibility and schedule the baseline telephone interview. The consent form for biospecimen collection is mailed to the patient once the baseline telephone interview is scheduled. Enrollment into the study is signified by completion of the baseline interview.
Baseline and follow-up data collection
The baseline interview consists of the main questionnaire and a food frequency questionnaire (FFQ), which is administered to the participant primarily via computer-assisted telephone interview (CATI). Web and paper versions of the FFQ are also available at the patient's request. The questionnaire domains include the following: Bladder Cancer Diagnosis, Medical History, Current Bladder and Bowel Function [16] [18] .
The 12-month and 24-month follow-up intervals consist of the main questionnaire and the FFQ. The main questionnaire includes updates on lifestyle factors, quality of life, cost burden, self-report of bladder cancer recurrence and progression status, and diagnosis of other conditions.
Biospecimen collection, processing, and storage
After completing the baseline telephone interview and after the written consent form is received, the participant is instructed to go to a local KP lab to provide a research blood sample. We collect 1 or 2 serum separator tubes (SSTs) (6.0-8.5 ml) and 1 or 2 EDTA tubes (5.0-6.0 ml), enabling storage of serum, plasma, and buffy coat. The baseline blood is shipped, processed into aliquots, and stored at the national KP Biorepository in Berkeley, CA. The participant also receives a urine kit in the mail with instructions to collect three consecutive days of first void urine, for a total volume of 10 ml. The urine collection device is a specialized sponge to absorb the urine for ease of collection and shipment, along with an accompanying sponge holder for storage. The participant then ships the baseline urine to Roswell Park for processing and storage. Similarly, urine samples are also collected at the 12-month and 24-month follow-ups. Finally, a saliva specimen is requested (12 month follow-up only) as a back-up source of DNA for genetic analyses. The Oragene® saliva kit OG-250 (DNA Genotek Inc., Ontario, Canada) with instructions is included with the mailed urine kit to the participant.
Outcomes ascertainment
All enrolled participants undergo chart review by a trained medical records abstractor (KPNC) or research associate (KPSC) at the 24-month follow-up. The EHR is searched to update the initial diagnosis and treatment details, as well as for ascertainment of study outcomes. The primary outcomes of interest are recurrence and progression of NMIBC. Recurrence is defined as a newly detected bladder tumor at least 3 months after previous negative or ambiguous cystoscopy findings. Progression is defined as tumor progression by stage and/or grade into muscle-invasive disease (stage T2 or higher) or within non-muscle-invasive categories. Outcomes are confirmed by review of pathology reports, and detailed information on the tumor characteristics and treatment are abstracted. Tumor information includes stage, concomitant carcinoma in situ, size, grade, multiplicity, and lymphovascular invasion. Treatment-related information includes a description of the initial treatment plan, treatment received (e.g., Bacillus Calmette-Guerin (BCG), interferon, chemotherapy such as mitomycin C, thiotepa, doxorubicin, Gemzar, Valstar, radiation therapy for other cancer diagnosed more than 1 year ago), start and end dates, and any reasons for treatment discontinuation. If BCG was administered, the number of cycles and dose received are also recorded. Chart review abstraction forms are entered directly in the study database.
The primary source of information on bladder cancer recurrence and progression is chart review, and the secondary source is patient self-report from the 12-and 24-month follow-up main questionnaire. Comparison of study outcomes across these two sources will be conducted to ensure complete capture of outcomes, and any positive self-report of recurrence or progression will be chart-reviewed for confirmation.
Results
Data are presented as frequency distributions for sociodemographic, clinical, and treatment variables.
Recruitment and follow-up of cohort
On 21 January 2015, patient recruitment officially began at both study sites. As of 30 June 2018, a total of 1,281 patients have been enrolled (770 KPNC, 511 KPSC). Figure 2 shows recruitment and enrollment numbers at baseline and 12-and 24-month follow-ups, respectively.
Regarding non-participants, we have thus far confirmed non-participation status on 1,541 (96%) out of 1,602 non-participants where 1,103 (72%) refused, 153 (10%) were ineligible, and 285 (20%) were unreachable ( Table 1 ). The overall Be-Well recruitment rate was 54% among those who were ultimately found to be eligible, contacted for study participation, and completed the baseline questionnaire. There were no noticeable age or gender differences between participants and non-participants at the study sites, yet at KPNC, less whites were enrolled compared to the unenrolled (74% vs. 80%, respectively), and at KPSC, more whites were enrolled compared to the unenrolled (81% vs. 64%, respectively).
Demographic characteristics of cohort
Sociodemographic characteristics of the Be-Well cohort are presented in Table 2 . As expected, 77% of the cohort are male and 80% are white, with an average age of bladder cancer diagnosis of 70 years. Nearly half of the cohort has a college degree or higher, and 33% has an annual household income of greater than/equal to $100,000. One-third reported ever being in an occupation involving exposure to chemical or environmental exposures, as well as twothirds being ever or current smokers. Finally, 70% of the cohort reported being overweight or obese at diagnosis. Descriptively, characteristics are similar across KP regions, except that KPNC participants have a higher body mass index (BMI) and report higher education, higher household income, being currently employed, and being a non-smoker, compared to KPSC participants. 
Tumor characteristics of cohort
Clinical and treatment characteristics at initial bladder cancer diagnosis of the Be-Well cohort are presented in Table 3 .
Since there is a 6-to 12-month lag in data availability from KP cancer registries, we present the subset of 888 patients (69%) with complete cancer registry information. Most patients were diagnosed with Ta (69%) or T1 (27%) tumors and received an initial diagnostic transurethral resection of the bladder tumor (TURBT, 94%). About 43% were lowgrade Ta, followed by 26% high-grade Ta, 24% high-grade T1, and 3% low-grade T1. Around one-third received perioperative chemotherapy (34%) and one-third received intravesical therapy (38%). About 1% of patients had a cystectomy within 6 months of the initial NMIBC diagnosis (data not shown).
Discussion
The Be-Well Study is one of the first prospective cohort studies of lifestyle factors, specifically diet, and outcomes among recently diagnosed NMIBC patients. This study will provide contemporaneous data on the impact of lifestyle, genetics, and treatment on bladder cancer recurrence, progression, and other outcomes. The integrated health care settings of KPNC and KPSC provide an unparalleled resource for epidemiologic studies of this kind, enabling rapid case ascertainment through electronic pathology records, efficient follow-up through member identification systems, and linkage to other clinical data recorded in the EHR. Recruitment is expected to continue through at least spring 2019, and the final projected cohort size will be about 1,500 patients.
Strengths of the Be-Well Study include being one of the largest prospective cohort studies to date of NMIBC patients, and the only such study we know of to collect longitudinal questionnaire data on lifestyle, genetics, treatment, bladder function, and quality of life, as well as biospecimens of blood, urine, and saliva. Importantly, detailed clinical data on the patient and the treating providers are available from the EHR. Given this cohort is derived from the KPNC and KPSC integrated health care systems, it will most likely be representative of NMIBC patients being treated in community settings. While KP membership is limited to those with health insurance through KP, KP covers approximately 30% of the population in the KPNC service region and 25% in the KPSC service region, which represents about 23% of the total California population. Some potential constraints include lower participation rates at the 12-month (69%) and 24-month (60%) follow-ups out of the number of enrolled patients at baseline, and limited data on occupational exposures.
As we complete enrollment of cohort members and continue follow-up for updated information and documentation of outcomes, we will conduct descriptive and association analyses on cruciferous vegetable intake, urinary ITC levels, and ITC-metabolizing genes with risk of recurrence or progression. Findings from this study could be translated into behavioral strategies after diagnosis focused on diet if we demonstrate that cruciferous vegetable and ITC intake are associated with lower risk of recurrence and progression. Furthermore, given an ITC-rich cruciferous vegetable extract has been developed and is commercially available, next steps could include a cancer control clinical trial among high-risk patients.
The Be-Well Study is not only an opportunity to examine provocative questions on the role of cruciferous vegetables and ITCs on bladder cancer prognosis, but also establishes a rich epidemiologic resource for future important studies of bladder cancer survivors. Potential topics include healthrelated quality of life, occupational exposures, smoking, and clinical surveillance and care, as well as biospecimen studies involving urine and blood metabolomics and biomarker discovery.
Conclusion and future steps
Bladder cancer is an understudied disease, disproportionate to its high incidence and recurrence, high cost of clinical management, and significant impact on quality of life. The Be-Well Study, built on two of the largest U.S. integrated health care systems with detailed information on clinical factors including treatments received, is the first and largest to investigate the role of diet in bladder cancer prognosis, including consideration of genetic profiles. This study is poised to inform new strategies for improvement of bladder cancer prognosis and contribute to future research to benefit NMIBC survivors. 
